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ABSTRACT : PURPOSE: To provide a pneumatic tire which further improves the braking ability and 

suppresses the uneven wear by suppressing the reduction of the block rigidity even when 
the siping provided on the block is increased in number. 

CONSTITUTION: In a pneumatic tire where a plurality of blocks 4 demarcated by a 
plurality of main grooves in the circumferential direction of the tire and a plurality of 
transverse grooves 3 in the width direction of the tire are formed in the tread surface, and 
sipings 5 in the width direction of the tire are provided in the blocks, ruggedness 6 of 
20-300y.m is provided on the inner wall surface of the sipings 5. 
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(57) [Abstract] 

[Obj ective] Increasing sipe which is provided in block, controli 
ng thedecrease of block stiffness, system driving behavior more 
it improves, it offersthe pneumatic tire which at same time also 
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irregular wear makes suppressable. 

[Constitution] In pneumatic tire which in tread surface 1 , pneu 
matic tire which provides unevenness 6 ofthe 20 to 300 m 
in inside wall surface of aforementioned sipe 5 forms block 4 
ofthe plural which partition is done with with main groove 2 of 
plural ofthe tire circurrferential direction, and lateral groove 3 
of plural of tire lateral direction provides sipe 5of tire lateral 
direction in these block 4. 



[Qaim(s)] 



[Qaim 1] In pneumatic tire which in tread surface, pneumatic t 
ire which provides unevenness ofthe 20 to 300 m in inside 
wall surface of aforementioned sipe forms block ofthe plural 
which partition is done with with main groove of plural ofthe 
tire circumferential direction, and lateral groove of plural of tire 
lateral direction provides sipeof tire lateral direction in these 
block. 



[iit#3S2] HtrfB-tM zttomztf* -r --vs Anemia 



[Qaim 2] Pneumatic tire which is stated in Qaim 1 where dep 
th of theaforementioned sipe is linear in tire diameter direction 
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[Qaim 3] Pneumatic tire which is stated in Qaim 1 or 2 where 
even width of theaforementioned sipe is 0.5 to 1 .5 mm . 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regprds pneumat 
ic tire which possesses block pattern, furthermore asfor details 
system driving behavior due to sipe which is provided in 
theblock it regsrds pneumatic tire which it tries to irrprove. 

[0002] 

[Prior Art] Generally, studless tire for icy and snowy road provi 
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des sipe in block ofthe block pattern, tries system driving 
behavior in icy and snowy road with edge effect due tothe sipe, 
to improve. As for this system driving behavior, Generally 
extent improvement which makes quantity of sipemany it is 
about to become possible but, When it makes too much 
remainder many, bending stiffness of blockdecreases, because 
buckling of block becomes large, systemdriving behavior 
decreases due to fact that edge effect decreases rather, therewas 
a problem that irregular wear is likely to occur, furthermore 
dependingupon decrease of bending stiffness of block. 

[0003] 

[Problems to be Solved by the Invention] As for objective of thi 
s invention, increasing sipe which is providedin block, 
controling decrease of block stiffness, systemdriving behaviorit 
improves more, it is to offer pneumatic tire which at same time 
alsothe irregular wear makes suppressable. 

[0004] 

[Means to Solve the Problems] In pneumatic tire where pneurra 
tic tire of this invention which achieves this obj ective inthe 
tread surface, it is something which designates that unevenness 
ofthe20to300 m is provided in inside wall surface of 
aforementioned sipe forms theblock of plural which partition is 
done with with main groove of theplural of tire circumferential 
direction, and lateral groove of plural of tire lateral direction 
providesthe sipe in these block, as feature. 

[0005] This way, when trying, that block flexural deformation 
will do at time ofsystem drive of tire, by providing minute relief 
of 20 to 300 m in theinside wall surface of sipe, big drag is 
generated due to contact ofthe sipe inside wall surface, in order 
to control fact that block becomesdeformed largely edge effect 
of sipe increases, systemdriving behaviorinproves. In addition, 
because big bend does not occur, irregular wear can becontroled 
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[0006] Furtherrnore, regarding to this invention, unevenness of 
sipe inside wall surface, followingto definition of Japan 
Industrial Standard B0601 - 1994 Claim 5 ten-point average 
roughness, means that it was measured While referring to 
drawing, below , concerning theconstitution of this invention 
you explain concretely. Figure 1 consists of Working Example 
of this invention, tread surface of pneumatic tireis shown It 
can provide main groove 2 of plural which extends to tire 
circumferential direction andthe lateral groove 3 of plural which 
extends to tire lateral direction in tread surface 1 , themultiple 
block 4 is formed by with these main groove 2 and lateral 
groove 3. sipe 5 of tire lateral direction in order to extend to 
linear in tire radial direction,the plurality has been provided 
depth in these block 4 . Part notch being in Figure 2, as shown, 
unevenness 6 of size 20 to 300 m the large number is 
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provided in both inside wall surface of these sipe 5. 

[0007] As in Figure 9 tire of constitution which descriptionabo 
ve is done road surface when it runs, shows, due to revolution 
ofarrow direction block 4 driving force is generated due to edge 
effect ofthe edge e of small block 4a which section is done with 
bending and the sipe 5. In addition, big drag which is based on 
minute relief 6 due to factthat inside wall surface of sipe 5 sticks 
due to fact that block 4bends occurs, controls flexural 
deformation of block 4. Therefore, driving force which edge 
effect due to edge e increases, ishigh is generated In addition, 
because big bend and buckling can be controled, thenumber of 
sipe 5 is increased, edge quantity it becorrespossible, system 
driving behavior can improve more to make more than 
theconventional tire. 

[0008] Regarding to this invention, relief of sipe inside wall surf 
ace makes 20 to 300 m , butfurthermore it is good to 
make preferably 100 to 250 m . When size of relief it is 
small in comparison with 20 m ,the sufficient factional 
force is not acquired by inside wall surface, system driving 
behavior which thedescription above is done is not acquired In 
addition, when size of relief exceeds 300 m , rough 
surfaceprocessing to sipe formation blade becomes difficult, in 
additionwhen sipe formation blade is 1 mm or less ( namely, 
sipe width 1 mm or less ) , strength of thesipe formation blade 
decreases and it is not a practical. 

[0009] Regarding to this invention, as shown in Figure 3 (A), ( 
B), it can form sipewhich it provides in block, by planting sipe 
formation blade 1 5 which processes unevenness 16 of 
microscopic side streak in both front and back sides, in 
theblock molded part of mold unevenness 16 which is 
provided in both surfaces of this sipe formation blade 1 5may be 
without being United in side streak, like Figure 4 (A), (B) 
theunevermess 16 and like Figure 5 (A), (B) unevenness 16 etc 
of multiple spot which areprocessed in net, it becomes 
something where also unevenness 6 ofthe sipe inside wall 
surface corresponds to these. In addition, unevenness 16 of 
sipe formation blade 15 does not have thenecessity always to 
provide in entire surface, is possible to be soirethingwhich it 
tries to administer to just approximately 1/2 of theshrubbery 
side (tread surface side of namely, block) of sipe formation 
blade 15 of example of Figure 6 (A), (B)and Figure 7 (A), (B). 
Can process these sipe formation blade 15 unevenness, to do 
easily withbesides and chemical corrosion processing etc with 
mechanical nnchining. 

[0010] Reg3rding to this invention, as for shape of depth directi 
on of sipe 5 itis desirable to be a straight line substantially in 
tire diameter direction. Because minute relief 1 6 is provided in 
surface of sipe formationblade 1 5, mold release property from 
mold can be made satisfactory by being astraight line. In 
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addition, regarding to this invention, sipe 5 of planar view to 
thetire lateral direction may be straight line, but like Figure 8 it 
is possible to thezigzag shape. Incase of zigzag shape because 
it is possible, to increase edge lengtlyt is effective to increase of 
system driving force. 

[001 1] Furthermore, regarding to this invention, as for width o 
f sipe 5when measuring, as distance between intermediate 
position of height of theunevenness 6 it is good to make 0.5 to 
1.5 mm , as even width. Processing with respect to substance 
is difficult in sipe whichis smaller than 0.5 mm . In addition, 
when it exceeds 1.5 mm , inside wall surface of sipe 5 at 
thetime of system drive becomes difficult to contact, 
improvement of thebending stifihess with occurrence of drag 
which is mentioned earlier isnot acquired 

[0012] 

[Working Examples)] With tire size 185/70R13, block pattern 
of Figure 1 was formed, in block likethe Figure 2 minute relief 
was provided in inside wall surface, size of unevenness,the 
respective 20, this invention tire which was changed into 5 0, 1 
00, 1 50,the250and300 m was produced 

[0013] On one hand for comparing, besides it does not process 
minute relief in the sipe inside wall surface conventional tire 
which is made same construction was produced Concerning tire 
of these 7 types, below-mentioned braking on ice performance 
test wasdone, result which is shown in Figure 10 was acquired 
Fromresult of Figure 10, as for this invention tire, it 
understands that thebraking on ice performance has improved 
in comparison with conventional tire. 

[Braking on ice performance test method] In icy road test track 
of ice temperature - 5 to - 8 °C and gas temperature - 3 to - 5 
°Q when braking (lock) doing fromtherate of 40 knYhr, 
braking distance was measured 

[0014] You appraised measurement result with inverse, you sho 
wed with indexwhich designates inverse of braking distance of 
conventional tire as 100. When this index is large, feet that 
braking on ice performance is superior ismeant. 

[0015] 

[Effects of the Invention] Above-mentioned way, As for pneu 
marie tire of this invention, Because unevenness of 20 to 300 
m is provided in inside wall surface of sipewhich is provided 
in block, because you can control with drag which occurs 
bending of block at time of system drive due tothe contact of 
sipe inside wall surface, increasing quantity of sipe, it makesthe 
decrease of bending stifihess of block small, as it improves, also 
theirregular wear of block can control system driving behavior 
which is based on edge effect increase. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a top view which shows one exanple of block pa 
ttern in pneumatic tire of thethis invention. 

[Figure 2] Part notch doing block in block pattern of Figure 1, it 
is aoblique view which it shows. 

[Figure 3] Sipe formation blade of mold wiiich is used for format 
ionof this invention tire is shown, as for (A) as for front view 
and (B) it isa side view. 

[Figure 4] Other errixxiknent of sipe formation blade is shown, 
as for (A)as for front view and (B) it is a side view. 

[Figure 5] Furthermore other errixriiment of sipe formation bla 
de is shown, asfor (A) as for front view and (B) it is a side view. 

[Figure 6] Furthermore other embodiment of sipe formation bla 
de is shown, asfor (A) as for front view and (B) it is a side view. 

[Figure 7] Furthermore other embodiment of sipe formation bla 
de is shown, asfor (A) as for front view and (B) it is a side view. 

[Figure 8] It is a oblique view which shows other example of bio 
ck in this invention tire. 

[Figure 9] It is a schematic diagram which shows state of block w 
hen driving thethis invention tire. 

[Figure 10] It is a graph which shows relationship between size a 
nd thebraking on ice performance of unevermess of sipe insi de 
wall surface. 

[Explanation of Reference Signs in Drawings] 

1 tread surface 2 main groove 

3 lateral groove 4 block 

Relief of 5 sipe 6 sipe inside wall surface 

Relief of 15 sipe formation blade 16 sipe formation 

blade 
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